Histamine-induced changes in coronary circulation and myocardial oxygen consumption: influences of histamine receptor antagonists.
The effects of histamine and selected H1 and H2 histamine receptor antagonists on cardiac inotropic and chronotropic activity, coronary perfusate flow (CPF), and myocardial oxygen consumption (MVO2) were studied in isolated guinea pig hearts perfused at constant pressure. Data were collected at the end of a 3-min infusion period at steady state. Cardiac performance increased significantly whereas CPF decreased during histamine infusion. MVO2 remained constant owing to a significant increase in myocardial oxygen extraction. Diphenhydramine attenuated the coronary vasoconstriction but potentiated the positive inotropic response. Cimetidine attenuated the inotropic and chronotropic responses but had no effect on coronary vasoconstriction. In combination, the histamine antagonists attenuated the changes in heart rate, contractility, and CPF. The histamine-induced increase in myocardial oxygen extraction was accompanied by a significant increase in MVO2 in the presence of diphenhydramine. The ratio of the change in oxygen extraction to the change in oxygen consumption caused by histamine was significantly increased by diphenhydramine. This compensated for a histamine-induced decrement in the ratio of the change of CPF to the change in oxygen consumption. Cimetidine had no effect on the changes in coronary flow, oxygen consumption, or the above ratios. Thus, histamine causes direct coronary vasoconstriction via an H1 receptor mechanism, cardiac positive inotropy by an H2 receptor mechanism, and cardiac positive chronotropy by combined H1 and H2 mechanisms. In the presence of a histamine-induced decrease in myocardial oxygen supply, increments in oxygen demand are met by increased oxygen extraction.